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(57) Abstract: A decoupling capacitor connected with a power supply in order to 
reduce power supply noise. The capacitor has a dielectric thin film (8) composed 
of a layer compound of bismuth having c-axis oriented substantially perpendicu- 
larly to the surface of a substrate for forming the thin film. The layer compound 
of bismuth has a composition formula represented by (Bi 2 0 2 ) 2+ (A m . l B m 0 3m+l ) :! " or 
BizA^BmOsaM/j, wherein the symbol m is a positive number, the symbol A is at 
least one element selected from Na, K, Pb, Ba, Sr, Ca and Bi, and the symbol B is 
at least one element selected from Fe, Co, Cr, Ga, Ti, Nb, Ta, Sb, V, Mo and W. 

(57) Wilts: 



■?xmmk&®t>K mm*-, (b i, o, ) 2+ (a»-x b„ o 3m+1 ) *ntt* 

g B i z A— i B„ Oam +a T'*$tL, fB-5§-A#N a , 

g K, Pb> Ba, Sr, C a *3 J: 7J?B i 7> k jlHttbS^ft < £ 1 0<735u3?f, IB 
*B#Fe, Co, Cr, Ga, Ti, Nb, Ta, Sb, V, Moj8iTO» 



WO 2004/044934 



PCT/JP2003/014305 



w m m 

[o o o 1 1 

[0 0 0 2] 

^mftmmmm dsn ^m^am^m-r^t, mmths Kommm 

[0 0 0 3] 

m\zM<teox%x^ztz)t>^ *jeei*t *««flnca>o, ls 

[0 0 0 4] 
[0 0 0 5] 



WO 2004/044934 



PCT/JP2003/014305 



[0 0 0 6] 

>y-&m\<^tiZ>i)K CtifjOnyfyf^ Jfc««Jfc:iM'Xas*tfc < , LSI 
©5E<KlK««ri:*J*a«||!iH«-C«>6. *ZX\ 1tk*.t£ftV&&l :# 

H2001-1538 2^#^^l^-t-J;5^^^=I^7 ^ ^1^^^$nrv^^ 0 

[0 0 0 7] 

i*IItLt, PZT, PLZT, (Ba, Sr) TiOa (BST) , Ta 

5o fciMBSTm 8 0° CT?©»«»ftiS % 2 0° CT^#m^*fcit 
LT, -1 0 0 0- 400 0 ppm/ s C©i&&ae<fbSr3j*U fi£*5M4j&*JS 

v^^a*, 8 0° c£U:©it5i&K:ftsn itfc^Ls i oi£< {ciBK-rs^^{± 

[0 0 0 8] 
[0 0 0 9] 

fc 1 1« 1 0 0 k V/ c m©t#?riiDifcMlc »«**^^:* < <STi~S t 
[0 0 10] 

^(omm - mmun^<omm} ti-^iE, ^m^^w±mx a 9 8 4) ©j& 



WO 2004/044934 



^^PCT/JP2003/014305 



3*00312 3 ~7 7MiZ^^o^ JUfct: (Bi 2 O z ) 2+ (A-i B m O 
3»+x) 2 " % ^fc«B i 2 A m -i Bm Osm+a-e^^Ks MfEl&J&sS^fB-il-mas 1 
-8©jE», E*AiSNa, K, Pb, B a, S r , CajSi^B i *»fe3BtfH 
5 / >*<tilO©7ci, E^BiSFe, Co, Cr, Ga, Ti % Nb N Ta % 

[0 0 1 1 ] 

[0 0 121 
[0013] 

i»feoc« c [ooi] *m *.mmi&&mmmm\z.ttvxmmzw&foz 
&xmm&mm%:m$i~fz>z. t x\ mm; ^ ^mmmm^^^t lti^ 



- 3 - 



WO 2004/044934 



PCT/JP2003/014305 



[0014] 

la^: (Biz O2 ) z+ ( Am— 1 B. O..+0 

*«Na % K % Pb, Ba, Sr. C a *5 JztfB i ^P,I«n5'>^ < t 1 o<D 
5531, lB-8-B^F e, Co, Cr, Ga, Ti, Nb, Ta, Sb, V, Mo*5 

[0015] 
[0016] 

[0017] 

fc*t^H\ B&iB^^^f^ ls i km&mmk(Dffl\z:mm&tixb&i,\ 

[0018] 



WO 2004/044934 



PCT/JP2003/014305 



[0 0 19] 

[0020] 

t»R^fflS«©±^fifc*tb*TSP«fliW:, [100] »Mttfc5: 
fc##*bv\, T&mm* [10 0] £t\ *©_bK:«&a&3;h, 

[0021] 

0 o%iaiRjL-Tv>5^ "t'4*?*>t?'^-^^«^k:-a-ft©cttffi^i^i 0 0% 

[0 0 2 2] 

0*L<(4, H&lBt^-7^S^^^^t--5ia^f <Z)m^, 1~7<^ 



WO 2004/044934 



PCT/JP2003/014305 



[0 0 2 3] 

#n:L<te x m&\?xTxm&{k&m&* ^±mji.m (s c , y n L a> c e , 

Pr x Nd x Pm, Sm, Eu % Gd % Tb, D y> Ho, Er, Tm, Ybfc 
[0 0 2 4] 

fcfctf, az^Ik jE#S, <»j6rft, iftftSfcif© [1 0 0] Jj&ftZtemfaVX 

**&mmmm&tiL*m^x x (b t, o 2 > 2+ (a— » B m o 3m+l ) 

^fc^B it Am-x Be 03,» + 3-e3c£*K 8flEiajfc^4»©lB*miWE», IB 
3\A.#N a, K % Pb, Ba, Sr, C a&£tfB i frhmi%tlZ>'J>te< thl 
OOtc», tB^B^Fe, Co % Cr N Ga x Ti, Nb x Ta, Sb, V, M 

[0 0 2 5] 

£c (tan 6^0. 0 2 WT) Xh 9 , !J— *«M£fctf*l (fc £ ;tli*Jf-5ft£ 5 
0 k V/ cmXmfeVtcV — ^««f£^l X 1 0- 7 A/cm 2 £XT, ->a—hm& 
10%^T) > WBE^i^jJhb (fcirt«1 0 0 0kV/cm^±) x Mmm<Dm. 

[0 0 2 6] 
[0 0 2 7] 

tt«MM« 1 MH z -e^^m^^Ci: , ^rtbj; «j lkHzt 



- 6 - 



WO 2004/044934 



PCT/JP2003/014305 



<Dmm&<D&Lt<Dtttf, mztmx-o. 9~i. d , nm^m^mtiz oat 

OflJ|«*©<a^©Jt*S, f6*MffT?0. 9—1. 1) „ 
[0 0 2 8] 

g*Pia&2 s^c-e, ±2 0 0 P pm/w . 

[0 0 2 9] 

(#&) srBfe<a^-e*)5„ ^^ti, mfe<Dmm*mmmzm 

[0 0 3 0] 

HI 3 »S 1 ^^3^^^©EBItiS©«ISr^-r«l&B|-efc-5 Q 
[0 0 3 1] 

m 1 aafcMgte 

[0 0 3 2] 



WO 2004/044934 



CT/JP2003/014305 



mm (Lsi) 2 2 bcomizmmzmffizin. mms^ x*&,Wrt-z> 0 # 

[0 0 3 3] 
[0 0 3 4] 

^ff^ffl»£4 t UTS, te^M^^l,^^ (fci S r T i O 

3 ^M^s MgO|^, LaAlOa mi&£kt£}?) , 7W7« (fc t 

13=7*. mmm%. sio 8 /s i^t*) , &f$,mm itctx.u^v^% 

Fffim) > ^©lOW (fctx.tf, ZrOi/Si, CeO./Si & if) & 
ifT'l?|/&£*L5o ft^Su iE^a, WiftftifO [10 0] 2f<{& 

£TK:BBIr1 bTV^-»I8l^/&ffi^Ti#j£bTV^ - i: bv\, 
SIS 4 ii % *N£|gj££;h/f\ fctt«10~1 0 0 0,im^T'fc5 o 

[0 0 3 5] 

UTtt, fetx.fi, CaRuOa ^SrRuOs ft i£<OmW&mt%, 

P t^Ru^ifOf^i^Utfc5^tWtL< > ct 90^U<« [1 0 

4 t bT [10 0] ;frCfcK:ffi|Rjb-CV^ t>©«rfHV5 ^<Dmm\' [10 0] 

^M6Sr [10 0] ^l^lElR]bfe^mtt^>fb^fcSv^^«^J5i-e«J^•t-5-i: 
"C\ TaJ«ffi*Bl6JhK:^$tL5jPI*#:|»lSC8© [0 0 1] ^^©EjrH4, 

T?ffcK£;h,5a^ fctttf^y;? y ^^^^ u _ ^ S^ife (PLD) 



WO 2004/044934 



PCT/JP2003/014305 



[0 0 3 6] 

Kte^ft^©£v^fcil&&JB^fc»£> % [100] ifrfifcfcKftLfc 

[0 0 3 7] 

^0|tfe©TSB«^Jg6 £ Uttt, & (Au) % /^vWj* (p 

d) , ft (Ag) ft ^Oft^JR^fcte^frk©-^©^ ^ytr;v (Ni) , M 
(Cu) ^^^Sp.^M^fc^tbf>(D^^^VNS^ t^-e^5„ 
[0 0 3 8] 

TlFB®Jg?gIg|6<DJi:#.t±, #^K^$tL^VN^, ^L<|il0~1 0 00n 
m % «fc b< Ii5 0~1 0 0 nmgStJJbS, 

[0 0 3 9] 

[0 0 4 0] 

i 2 O z ) 2+ (Am-i B m Oa m+ i) 2 ~, -icfcteB i 2 A m -x B» 03 m+3 -e^$tt 

&\f*-**mmk&m*^-tz> a -mz., \f^^mmt^mn, (m- n 

tem-Ztti, roi5ft^T7l^fto [ooi] ^4fc^©ElRM4, 1-**? 



WO 2004/044934 



PCT/JP2003/014305 



[0 0 4 1] 

cttiar^^s i o o%-e&< tt± < % \?x*?xmMk&to 

#*J*£*i/S?$IIS9gJ*;B2&|R4 ^V^h'xv^i^i^ c|ftiE|pI$-fr<5^-a- 
fctt, Ktf^^^JB^k^OcttBBiRift^, 0*b< fit 8 0 °/o£*_tT*;fc*U£ J: 

[0 0 4 2] 

rrt?v>5 ifx^^g^b-a-^^cttUBfRlS (F). Sfe^Ki^i^AjfcBB 
lRj£LTV>.5#MifHfc<£> c#<oxaiHl^f34lS^P Oil, c W^X^m^f 

3&S£P£L7M§£\ F (%) = (P-PO) / (1-P0) X100 - 
1) K j; «93fc#>b*L6 0 5^1 "CV^ PJ±> (0 0 1) D^kORttSiS I (0 0 

i) ©-g-w-s i (ooi) (iik i) *»feoRitgiftfii (hk i) 

O^-W-S I (hkl) fcOtt ({II (00 1) /SI (hkl) }) 
PO{do^T%HtlT*fc5o IU *l-er±c«*|ftlfcl 0 0%iE[p]L-C^;5# 

UTVN^^a- (P = P0) F=0%1?fe«9 > ^Iclcttl^fciBlRlSrU-C 

(P = l) (dfi, F=10 0%-?fc3 o 
[0 0 4 3] 

^v^itM^cfititt, — *r<D (b i , o 2 ) 2+ mm±&i&& 

IfrrtU i-^^>% [0 0 1] ^t?rf!*t5 0 ^©ip|ct^-7^it^Mc 
«iEftS*5it^ ^«^J^8 0$ISi|#tt^^:|JS^»$tt5 0 -*-fcfc>*>, 

(1/tani) fl£te_h#i-5o 

- 10 - 



WO 2004/044934 



PCT/JP2003/014305 



[0 04 4] 

[0 0 4 5] 

■fZbk ( t a n 5 as(6v<0 

[0 0 4 6] 

-hfS^tf, te-^-Att, N a N K, Pb, B a , Sr % Ca *5 .fctfB i frt>m& 
[0 0 4 7] 

-blB^f , |B^-B^ % Fe, Co x Cr, G a , Ti, Nb % T a, Sb, V, 

*»Mte*5VN-C, L< M\ tr^^^a4fc-fb-&ttdS, fl^iS :Ca,Sr 

u-»)B i.Ti^OufS^tl, HulS^^^^x^O^x^ 

[0 0 4 8] 

Mfl4Mt8|Ctt* ttlBlf;*^;*Ji3Rfc^«bte«-U Sc. Y > La, Ce, 
Pr, Nd/Pm, Sm, Eu ( Gd, Tb, D y> Ho, Er, Tm, Y b *3 
i!5L u^?)ltfti5 / >^< i t 1 oo^iR e (Y£r-^ir#±gt5cS!) *tsb 

fc£ x:fr£m = 3 CD®^, iM5£ : B i 2 A 2 - x Re, B s Oiate&^T* #f 
£L<te:0. 4^x^l. 8 % J:!3^L<fil. O^x^l. 4t?fc5 0 *± 

tt-5 O'CtUiS 0X,UTiZ.m*bZ>Z.k&*imtti:Z o *c~V~-Mtf- 1 
0 0t~+lO0'CT-feSt, iiM8 0Hl^S±#t5 0 dr a y-fig 



- 11 - 



WO 2004/044934 



"CT/JP2003/014305 



3^ y-/&j5S^ig. (2 5t:) 5fc*|fcfc5£ % tan5#$f,WU 
[0 0 4 9] 

£fc, fci x. tf m ^fi t tfc 5 m = 4 O*^, *&J&^ : B i 2 A 3 -, Re« B 
4 OistC&VMT, ^^U<l*0. 0 1^x^2. 0, J; L< teO. 1 ^ x 

si. 0"efc5 o 

[0 0 5 0] 
[0 0 5 1] 

fc^^ #±*55*Re*r^)rb-CV^V^»*<!Mlg|8-T*W:, m#33iS 5 0 k. 
V/cmT?ai3£bfcttoy— ^*«6Sr, UJKttlXl 0- 7 A/cm 2 £AT> 
i!3^t<{±5)< 1 0- 8 A/cm 2 KTit5rt#t?§, U^fe^a — 

[0 0 5 2] 

fct £<Z>y — ?nffi&, ^L<ii5X10" 8 A/cm 2 i!)^L<}i 
1X1 0- 8 A/cm z £tTit5^i:/5S-ef, Uj&»t>Va — h^tr, #£U< t± 

[0 0 5 3] 

ffi (PLD) N MOCVD (Metal Organic Chemical Vapor Deposition) ife, ^ 

tsfe (csDfe) tez<D&nnmteim;*m^xj&i&^&^h&-Q%z> 0 mmw- 

^f-CVD, )fcCSD, ^-f-CSDWf U\ 
[0 0 5 4] 

#*H0Btt-CHu #^<fl: ( [10 0] fcBBlRjLTV^S»K^ffi3S 

- 12 - 



WO 2004/044934 



CT/JP2003/014305 



= >-7*^2-e« % mn,frmm<Dmm&frt?L&2 o o nm&,T tm< u-c^, 

[0 0 5 5] 

f&i&j&mm&te £T$mm$:'£&£:fc<Dmfr : & , 1 o~i oo^mggti<t5 

[0 0 5 6] 

it^fl8ft, i^il (fct;Lkfl2 0 

Lsi2 2t^r B rast24i©^-c\ ls iicmmLxmm-tz^ttf 

"Tf^CfcSo LS I 2 2 £*rffllU&&Sl£2 4 tO^li, ^H^^fC «fc V) £Jg£ 
[0 0 5 7] 

[0 0 5 8] 

fc t = 2 OEK&ttfi, HI 3 t^-TL S I 2 2 i: * m®&&& 

2 4 fc©IWtC|Rj£3j|vf\ @&£«2 4*fctt^HF— Jtl?— h (HIS&SIS) 2 8*5 

- 13 - 



WO 2004/044934 




'CT/JP2003/014305 



%imztixh&<. \B\&m&2 4^fc^2 8o^gp^— mkLxmf&£foxi>& 
3W»w©=»^9*vf-w:, r©j; 5kls i ©iE^Ea-e^s©-?, ®-r^^^ 

*»W©=«^f*^r±, LSI 22, *fg][El8£&^2 4, -vif — K 
[0 0 5 9] 

[0 0 6 0] 

immm 

[0 0 6 1] 

mmmi 

THitSII^i5SrRu03 £r [10 0] \f# ^^W&ft 

fcSrTiOs 3M5£i£4K ((100) SrRuOa//(l00) SrTiOa 

) £ 7 0 CCtabPHftUfc SrRuOa TWMIW*©*®^ Ca (C 

nHi 9 0 2 ) a (C.HnN,) 2 , S r (C11H19O2) 2 (C 8 H 23 N 5 ) 2> B i 

(CHs) sWTi (O-i-CaHr) 4 ^mn^^\ MOCVDSCt, ^ip 
1^100 nm©C a , S r u-x> B i 4 T i 40ieili (8ttt#&0£) x = 0 , 

v TtfxmM&mm-fzz. tin*. v>n*ofr 0 

±Efl2^fc*5VN"C, x = 0©B#MJ3: s SrBi.Ti^Ouil (SB 
T imm/mj&7&: B i 2 Am-i B m 03 n+ 3tfc^T> !B-8-m=4 x fB^Aa = 
S r +B i 2*5J:tffB-5i-B 4 =T i a t L-T^&frS) £fc5„'*fc* x = 1 ©B# 

- 14 - 



WO 2004/044934 



PCT/JP2003/014305 



Ca B i 4 T i 4 O l5 »l (CBT i»)g/M^ : B i 2 A— 1 B m O 3m 
+ 3 {C*5Vn-C, |2-^m=4, SfA, =C a + B i 2 *5«fc tffB^B < =T i 4 t VX 

[0 0 6 2] 

z.tihvmnftMmvm&mig&xmmffi (xrd) ay^ufc^c^, coo 

1] jj$L\^mfaVX\,^Z> ZLk, f^SrTiOa ^^^^Si^Ltl 
(Ra) J I S -B0 6 0 lKUpCT, AFM (JDI^iiB;fc»»«U t^fa- 

-r^^^/u^ ^sm±®l s p 1 3 8 0 0) -eau^bfco 

[0 0 6 3] 

8ctc ztitb(omnfcmm<Dmmc o. immiopti«»^ 

[0 0 6 4] 

^h^ntc^^^-f-^^^m^^ mmm. tans, i^qc y- 

(YHPtt|!4 2 7 4 A) Srffl^T, MM. (2 5*0 , n^Aftft 1 00kHz 

(AC2 0mv) (D0kftxmi££titc&mmm;k, =*^y*>"9-v-^/u(Dmm-* 

[0 0 6 5] 

V—^mm^m WfttA/cm 2 ) {4, m#3S^5 0 k V/cmfitUfc 
[0 0 6 6] 

^2pSStr2 S'CiUfc.h^ -5 5—+1 5 ox;<Dm.m$imftx<DWLm^-f 

mm »ikv/cm) y-^teiiy^fc^T, ttj££_h#£-£3r i: 

- 15 - 



WO 2004/044934 



CT/JP2003/014305 



[0 0 6 7] 

[3ft l] 



a 


o 


o 

LO 

/\ 




O 

o 

\/ 


CNJ 

o 

o 

\s 


M o 

Si 


o 
to 

i-H 

1 


o 

CD 


18- 

fan) 
tpr 

m 


o 
o 

CM 


o 

CO 
CM 


1^ 


T 
o 

X 

r— 1 

V 


V 

o 

i-H 

X 

H 

V 


I? 


o 
o 
o 

«— < 

/N 


o 
o 
o 
1—1 

/N 


at) 6 

fa^ 


V 


OJ 

V 


lj 


o 
o 
*— 1 


o 
o 
»— < 


He 


1 — I 

1—1 

o 
o 

< J 


1 — 1 
1— 1 

o 
o 

1 1 




1 — 1 

o 
o 

T— < 

1 1 


1 — I 

o 
o 

r— 1 

1 1 




o 


r— C 




1-1 

m 


i-t 

P 



- 16 - 



WO 2004/044934 



PCT/JP2003/014305 



[0 0 6 8] 



* i izm-fx 5 mmm i ^n^t^\f^^mm^m<o c mmftmt±, 

m&ti*l 0 0 0kV/cmK±ia<, V—?nm&lX 1 0-^TtS(u{S<, 
BIW2 0 0«ltf, tan 5 2*0. 0 2 J^TTfe *) % flUfcQffifc 5 0 £X±T~ 

[0 0 6 9] 

^»ji-e«> fiSM^+ l 5 o P pm/t;«T£##i;:/.h$^©teL, 

[0 0 7 0] 

2 



[0 0 7 1] 

& (2 5*C) CTiiil: 1 kH z 1MH z J 
[0 0 7 2] 

OMtfcft (10 0 kHz) T-e©S!|^«ffi (M«J£) £0. IV 5 
kV/cm) A»b5V (S#34l^ 2 5 0 k V/ c m) #^«JET 



WO 2004/044934 



'CT/JP2003/014305 



[0 0 7 3] 

mmm3 

*i\ [1 0 0] ^teteEftLTV^S r T i o 3 0. 3 m 

— &*$5fcteT\ ftSlitiilgatCSrRuO, HWlWlOOnm 
[0 0 7 4] 

»Rilt©Ca,Sni-„Bi4Ti40i.ii (ff«^l«fll) Sr, x = 0 X, 
^Jfefll l £ mm?- l,Tmm 1 0 0 n mfMLfe, 
[0 0 7 5] 

— *MlF8fcteT\ WigfliltCS.rRuOs §g®1i^JBI2rl@lJ?: 1 OOnm 
[0 0 7 6] 

[0 0 7 7] 
[0 0 7 8] 
[0 0 7 9] 

- 18 - 



WO 2004/044934 



'PCT/JP2003/014305 



m, ->3-h^) zmmmi tmm\z.mffiistikzz>^ mmm*2oo^ tan 

[0 0 8 0] 
[0 0 8 1] 



- 19 - 



WO 2004/044934 



'CT/JP2003/014305 



It & 4> 4B - H 

m\f*-**mmt&w. mm.^-. (b i 2 o 2 ) z+ (a™-! B m o 3 „ + i) •£ 

fcteB i 2 Am-i B m Oa n+ 3^$^ H&iam^^^lB-^m^iE^^ fS-5§A;oS 
Na> K, Pb, Ba, S r> C a *5 «fcTJ*B i 3&»?>atf*L5*J»5: < 1 1> 1 o©tc 
B*B#Fe, Co N Cr % Ga, T i , Nb, Ta, Sb, V, MojSj: 

4 ©v^ix*»»cia«io«ai[y -< x©»ffl»K=r vf*^. 



- 20 - 



WO 2004/044934 



'CT/JP2003/014305 



- 21 - 



WO 2004/044934 




'CT7JP2003/014305 




1/5 



WO 2004/044934 




'CT/JP2003/014305 



FIG. 2 



20 



22 



m 
m 




LS1 























2/5 




3/5 



WO 2004/044934 




•CT/JP2003/014305 



FIG. 4 

300 , 




0 l 1 1 1 

1 10 100 1000 

J^;£ife(kHz) 



4/5 



WO 2004/044934 




>CT/JP2003/014305 



FIG. 5 

300 , 



to 




5/5 



■ 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/14305 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01G4/33 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01G4/33 ■ 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koto 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 2000-169297 A (Sharp Corp.), 
20 June, 2000 (20.06.00), 

Claims; Par. Nos. [0025] to [0041]; Fig. 6 
(Family: none) 


■ 1-13 


Y 


JP 07-245236 A (Rohm Co., Ltd.), 
19 September, 1995 (19.09.95), 
Par. Nos. [0038], [0040]; Fig. 1 
& US 6052271 Al 


1-13 


Y 


JP 10-294432 A (Sony Corp.), 
04 November, 1998 (04.11.98), 
Par. Nos. [0031] to [0032]; Fig. 2 
(Family: none) 


1-13 



x] Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 

Date of the actual completion of the international search 
05 February, 2004 (05.02.04) 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
"&* document member of the same patent family 



"X" 



"Y" 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

17 February, 2004 (17.02.04) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/14305 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No 



JP 08-306865 A (NEC Corp.), " 
22 November, 1996 (22.11.96), 

Claims; Par. Nos. [0002] to [0004], [0010] to 
[0013]; Figs. 1, 7 
(Family: none) 

JP 2001-15382 A (Kyocera Corp.), 
19 January, 2001 (19.01.01), 
Claims; Par. No. [0004] 
(Family:' none) 

JP 07-106198 A (Matsushita Electric Industrial 
Co . , Ltd . ) , 

21 April, 1995 (21.04.95), 
Claims 

& US 5459635 Al 

JP 08-253324 A (Sumitomo Metal Mining Co., Ltd.), 
01 October, 1996 (01.10.96), 
Claims; Par. Nos. [0012], [0017] 
(Family: none) 



1-13 



1-13 



12 



1-13 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



a. 3sraojs-f*^»©^s mmtm&m a po ) 

Int. C 1 7 H01G 4/33 



B^UJJg#-§- PCT/JP0 3/1 4305 



b. m&*ft^ti&m 

■HEfcffofcfc/WRRfl. (BKHttftftR (I PCT) 
Int. CI 7 HO 1 G 4/3 3 



B*B5Mi*r£&tt 1922-199 6^ 

B#B4fc0§Hfl!!&f3lS4fc«l 1 97 1-2003^ 

B*B£ti&Jl*r&dHK 1 9 94-2003^ 

B*H^ffl^S»43fffi 1996-200 3# 



C. Bit-fa &»fefe;h,S:fciR 



3UB:fctt© 




!#;ftg>ffiBfi9g-i§- 


Y 
Y 
Y 


£ £ 2 0 00-169297 A(^-^(«gftt)2000. 06. 20, 
«Hff»*©$6B8, [0025] -[0041], B6H (7r> y-^U 

JP 07-245236 A (n-A«55£tfc) 1995. 09. 19, 
[0038], [0040], mi^I&US 6052271 Al 

JP 10-294432 A(y=Hfc££:%fc)1998.11.04, 
[0031]-[0032], »2H(77$y-feL) 


1-13 

1-13 1 
1-13 






rEJ B5EKK2? ********* «w»™ SB35K£Ji5t?K^ 

rpj a^msH^ d^^^^cDs^tSsmgi r &J m-^tT/rXI~im 


0 5. 02. 2004 


1 7. 2. 2004 


B#H#flF/T (I SA/J P) 
S<SS#1 0 0-8 9 1 5 


mm m 

®fg#-§- 03-3581 — 1101 


5R 


9 3 7 5 
15 6 5 



i«PCT/ISA/2 10 (12^-^) (1 9 9 8^7 M) 



mmm&fk pct/j po 3/1 a 3 0 5 



JP 0 8-3 0 6 8 6 5 A ( 0 #«StfS|H*g?tfc) 1996. 11. 22, 
4$fHW*©*KBI, [0002] -[0004], [0010] -[0013], #1, 7@(7 

7 5 y u) 

JP 2001-15382 AGfrfc?asS#tfc)2(K)1.01.19, 
«rffln!#<&teffl, [0004] (77 5il — & b) 

JP 07-106198 A (&TW&mmt&£i&> 1995. 04. 21, 

wnm^.<Dm,m&u s 5459635 ai 

JP 08-253324 A (£3^*ffiUjtt5fc#*fc) 1996. 10. 01, 
4$f*Ff?i*:©t£ffl, [0012], [0017] (77?y^L) 



1-13 



1-13 



12 



1-13 



iSPCT/ISA/2 10 (J&2--i-i?tf>j&#) (1 9 9 8^7^) 



